Central nervous system (CNS) development relies upon the ability of thousands of neurons to extend axons that interconnect precisely with their targets. As such, axon guidance is a complex and dynamic mechanism that depends upon a wide range of ligand-receptor complexes that regulate either axonal repulsion or axonal attraction toward a specific target. To further understand the mechanism of axon guidance, a discovery-based Developmental Biology Laboratory course (BSC 469L) at The University of Southern Mississippi involving undergraduates was initiated to identify novel genes regulating axon guidance using a forward genetic screen. In wild-type Drosophila embryos, Fasciculin II (Fas II) is expressed in a stereotypic pattern within all axons of the CNS. This protein mediates the fasciculation of developing axons in the ventral nerve cord and plays a fundamental role in guiding axonal branching points throughout the CNS. By comparing the CNS expression pattern of Fas II among wild-type embryos with that of embryos carrying a range of chromosomal deficiencies, we identified a number of probable gene candidates within a large genomic interval on the second chromosome that potentially regulate axon guidance. We obtained either 28 mutant alleles or RNAi transgenic lines for the 28 probable gene candidates identified within the deleted chromosomal interval to determine whether one or more of these genes regulate axon guidance. As a result, we are pursuing the descriptive and functional characterization of two new genes we identified from the screen that are essential for regulating the proper formation of the ventral nerve cord. Research has shown that for students regardless of gender and race, exposure to research enhances confidence, critical thinking skills, knowledge retention and career outlooks. However, faculty at primarily teaching institutions often lack the time and resources necessary to carry out major research projects. The author has successfully used Drosophila melanogaster in the teaching classroom to engage students in publishable research using the following approaches: (1) think of what your interests and expertise are in; (2) research for a small but original project; (3) outline your expectations for the students regarding the project; (4) tailor the methodology to what is practical for you and the students; (5) be enthusiastic about the project and engage yourself; and (6) collaborate and ask for expert opinion whenever needed. We studied the effects of fruits with different pHs on the longevity and fertility of the wild type and various mutants. The project was both simple and original in concept, and allowed the collection of a large amount of data with a relatively small investment of time using commonly available classroom equipment. Zebrafish are ideal model organisms for use at a primarily undergraduate institution due to their ease of care and breeding as well as the many areas of biology which currently employ the zebrafish for study. I have used zebrafish to both instruct students in basic biological concepts and conduct research focused on reproductive and developmental biology. Teaching: embryonic protein samples have been used to demonstrate the relationship between protein expression and phenotype during a one session freshman level laboratory experience. Specifically, through an analysis of pictures from early embryonic development and banding patterns from SDS-PAGE experimentation (from embryos at the same points in development as the pictures) students consider differential protein expression and its impact on phenotype. Research: students have evaluated the impact of Endocrine Disruptors (EDs), herbicides and pesticides, on oocyte maturation which is a marker of meiotic progression. At environmentally relevant doses most EDs had a negative impact on maturation. Current research is aimed at examining the molecular phenotype associated with this negative effect. Specifically, we are attempting to generate a transgenic Zebrafish expressing a meiosis specific gene linked to GFP. This will allow for studies on the timing of spindle assembly and dynamics during in-vitro maturation of oocytes and an evaluation of the impact of maturation in the presence of EDs. Thus far, a BAC containing the gene of interest has been successfully characterized and modified,
Central nervous system (CNS) development relies upon the ability of thousands of neurons to extend axons that interconnect precisely with their targets. As such, axon guidance is a complex and dynamic mechanism that depends upon a wide range of ligand-receptor complexes that regulate either axonal repulsion or axonal attraction toward a specific target. To further understand the mechanism of axon guidance, a discovery-based Developmental Biology Laboratory course (BSC 469L) at The University of Southern Mississippi involving undergraduates was initiated to identify novel genes regulating axon guidance using a forward genetic screen. In wild-type Drosophila embryos, Fasciculin II (Fas II) is expressed in a stereotypic pattern within all axons of the CNS. This protein mediates the fasciculation of developing axons in the ventral nerve cord and plays a fundamental role in guiding axonal branching points throughout the CNS. By comparing the CNS expression pattern of Fas II among wild-type embryos with that of embryos carrying a range of chromosomal deficiencies, we identified a number of probable gene candidates within a large genomic interval on the second chromosome that potentially regulate axon guidance. We obtained either 28 mutant alleles or RNAi transgenic lines for the 28 probable gene candidates identified within the deleted chromosomal interval to determine whether one or more of these genes regulate axon guidance. As a result, we are pursuing the descriptive and functional characterization of two new genes we identified from the screen that are essential for regulating the proper formation of the ventral nerve cord. Research has shown that for students regardless of gender and race, exposure to research enhances confidence, critical thinking skills, knowledge retention and career outlooks. However, faculty at primarily teaching institutions often lack the time and resources necessary to carry out major research projects. The author has successfully used Drosophila melanogaster in the teaching classroom to engage students in publishable research using the following approaches: (1) think of what your interests and expertise are in; (2) research for a small but original project; (3) outline your expectations for the students regarding the project; (4) tailor the methodology to what is practical for you and the students; (5) be enthusiastic about the project and engage yourself; and (6) collaborate and ask for expert opinion whenever needed. We studied the effects of fruits with different pHs on the longevity and fertility of the wild type and various mutants. The project was both simple and original in concept, and allowed the collection of a large amount of data with a relatively small investment of time using commonly available classroom equipment. Zebrafish are ideal model organisms for use at a primarily undergraduate institution due to their ease of care and breeding as well as the many areas of biology which currently employ the zebrafish for study. I have used zebrafish to both instruct students in basic biological concepts and conduct research focused on reproductive and developmental biology. Teaching: embryonic protein samples have been used to demonstrate the relationship between protein expression and phenotype during a one session freshman level laboratory experience. Specifically, through an analysis of pictures from early embryonic development and banding patterns from SDS-PAGE experimentation (from embryos at the same points in development as the pictures) students consider differential protein expression and its impact on phenotype. Research: students have evaluated the impact of Endocrine Disruptors (EDs), herbicides and pesticides, on oocyte maturation which is a marker of meiotic progression. At environmentally relevant doses most EDs had a negative impact on maturation. Current research is aimed at examining the molecular phenotype associated with this negative effect. Specifically, we are attempting to generate a transgenic Zebrafish expressing a meiosis specific gene linked to GFP. This will allow for studies on the timing of spindle assembly and dynamics during in-vitro maturation of oocytes and an evaluation of the impact of maturation in the presence of EDs. Thus far, a BAC containing the gene of interest has been successfully characterized and modified, 
